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Major  Accomplishments 


The  Work  Statement  for  this  contract  reads  as  follows: 


Task  A: 


1--  Evaluate  the  usefulness  of  Pg  and  Lg  to  estimate  yield  for  Eurasian 

I  CO* 1 

and  Africa  events, 


2.  Investigate  possible  causes  of  amplitude  variation  (i.e.  source  and 
recording  site  geology))  a  h  i 

3.  Analyze  the  regional  phases  for  use  in  discrimination  and  yield  esti¬ 
mation,* 

Task  B: 

1--  Continue  the  analysis  of  data  from  Wake  Island  Hydrophone  Array  in 
cooperation  with  personnel  at  Hawaii  Institute-' of  Geophysics  and  assist 
in  guiding  the  operation  of  the  array^, 

2,  Conduct  comparative  studies  of  (long-range)  oceanic  Pn/Sn  and  con¬ 
tinental  Lg  (Pg)  using,  especially,  data  from  the  Catskill  Seismic  Array 
and  the  Wake  Array,  in  comparison  with  theoretical  seismograms  for  dif¬ 
ferent  source  types,  focal  depth,  and  velocity  structures^  - 

3.  Evaluate  the  Wake  and  Catskill  Arrays  in  terms  of  signal  coherence 

y 

and  detection  capability,  also  compare  them  with  other  high  quality  con¬ 
tinental  stations  and  the  DARPA/NORDA  MSS. 


Task  C: 


1..-  Install,  maintain,  and  operate  high  quality  three  component  broad 

i  .  /  V  i  1  *  ■’»'  /  -  j  .  '  ) 

band  digital  seismographs  in  the  Stone  Ridge, ». Wew-Yerk  area.- _ 
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'  2  —  Develop  analysis  techniques  and  software  to  obtain  source  and  propa¬ 
gation  path  characteristics  from  broad  band  three  component  digital  data. 
Task  A  2*- 

During  this  reporting  period,  the  mbL  study  was  expanded  to  include 
WWSSN  station  GOL.  Q  was  calculated  for  the  path  from  NTS  to  GOL  so  that 
additional  data  could  be  included  in  our  yield  determinations.  The  distance 
from  NTS  to  GOL  is  about  1000  km  and  Lg  is  evident  on  most  records.  Using  the 
predominant  frequency  versus  time  in  the  coda  to  determine  Q,  we  found  for 
Q=Qor  that  Q0=345  and  C=0.3. 

Event  mbLg's  were  calculated  using  the  CSS  program  LSMF  for  31  events 
which  occurred  between  1966  and  1932  with  yields  ranging  from  100-200  kt. 

We  found  that  there  can  be  a  large  bias  (.5  magnitude  units  or  as  much  as 
several  hundred  kt)  when  the  station  composition  of  the  data  set  used  to 
determine  the  calibration  curve  differs  from  that  of  the  data  set  whose  yields 
are  being  calculated.  The  problem  remains  when  the  same  stations  are  used  but 
the  proportion  of  data  points  from  the  different  stations  differs. 

This  is  a  result  of  two  factors.  First,  even  after  the  Q  correction  is 

made,  m^^^  u»s  eac ^  station  are  characteristically  higher  or  lower  than  at 
other  stations.  Second,  LSMF  does  not  correct  this  since  too  few  data  points 
from  certain  stations  can  be  included.  For  lower  yields  on  the  calibration 
curve,  closer  stations  provide  more  data  and  for  larger  yields  farther  sta¬ 
tions  contribute  more.  Thus,  no  matter  the  yield  range  of  interest,  the  sta¬ 
tion  composition  will  differ  from  that  of  the  entire  calibration  curve.  This 
problem  originally  caused  us  to  underestimate  the  yields,  some  by  as  much  as 
30*. 
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To  avoid  this  problem,  we  calculated  a  new  station  mb|_g-log  yield  curve 
SSN  station  BKS  using  six  events  used  in  our  original  curve  plus  an 
additional  19  events.  These  additional  events  occurred  between  1965  and  1982 


with  yields  of  10-1100  kt.  They  were  chosen  to  have  certain  similarities  in 


the  geology  of  their  source  areas.  BKS  is  a  particularly  good  station  because 
its  distance  (550  km)  and  magnification  (25K)  provide  good  data  for  a  wide 
yield  range. 


Using  the  redetermi ned  station  calibration  curve,  yields  were  recalcu¬ 
lated  for  22  of  the  31  events  with  yields  of  100-200  kt  for  which  we  had  BKS 

mbLg's.  In  this  way,  yield  estimates  were  obtained  within  +  505*  of  the  offi¬ 
cial  yields. 


Currently,  we  are  considering  better  ways  to  correct  for  station  set  bias 
as  well  as  the  effects  of  these  problems  on  the  transportability  of  calibra¬ 
tion  curves  to  other  areas. 

Task  B 

During  this  contract  period,  research  under  Task  B  concentrated  on  test¬ 
ing  of  programs  that  have  been  modified  for  use  on  the  computers  at  the  Center 
for  Seism-ic  Studies  for  generation  of  synthetic  seismograms.  Programs  for 
generating  full  wave  seismograms  using  the  trapped  mode  method  of  Harvey  are 
being  employed  for  synthesizing  signals  from  explosions  and  earthquakes  in 
continental  (Eastern  U.S.)  and  oceanic  velocity  structures.  Strong  effects  of 
focal  depth  for  shallow  depths  have  been  observed  in  synthetic  generated  in 
previous  contract  periods.  We  are  investigating  these  effects  as  functions  of 
velocity  structure  and  source  mechanism  in  order  to  evaluate  their  use  as  a 
depth  related  discriminant  between  earthquakes  and  explosions.  Some  numerical 
stability  problems  have  been  encountered,  especially  with  oceanic  models 


containing  sediments  with  low  shear  wave  velocity.  These  are  being  investi¬ 
gated. 

Task  C 

This  task  is  being  supported  by  the  U.S.  Nuclear  Regulatory  Commission. 

During  this  work  period  of  the  contract,  the  installation  of  the  broad 
band  digital  seismic  station  has  been  completed.  Construction  of  the  vault 
was  finished  in  May  and  the  seismometers  were  installed  shortly  thereafter. 
Data  has  been  recorded  continuously  since  then  except  for  a  two  week  period  at 
the  beginning  of  June  when  a  thunder  storm  destroyed  some  of  the  electrical 
components.  The  damage  was  repaired  and  protection  was  added  to  prevent 
further  electrical  storm  damage. 

Work  on  calibration  of  the  instruments  to  determine  their  response  to 
absolute  ground  motion  is  under  way.  Calibration  pulses  (a  step  of  accelera¬ 
tion)  are  sent  daily  from  the  recording  site  at  RAI  headquarters  to  the 
seismometers.  A  complete  calibration  will  be  done  in  the  near  future. 

B.  A  Teledyne-Geotech  Helicorder  single  channel  recorder  was  added  to  the 
recording  system  for  the  broad  band  seismographs  operated  at  Stone  Ridge 
under  Task  C  of  this  contract. 

C.  No  changes  in  key  personnel  associated  with  this  contract  have  been  made 
during  this  reporting  period. 

D.  Not  applicable. 

E.  No  problems  or  areas  of  concern  are  apparent  at  this  time. 


F. 


No  deviation  in  the  planned  effort  to  achieve  the  objectives  of  the  con¬ 
tract  are  anticipated. 


G.  Fiscal  Status 

1.  Amount  Currently  Provided  in  Contract:  $769,039.00 

2.  Expenditures  and  Commitments  to  Date  (31  July  1984):  $710,085.55 

3.  Estimated  Funds  Required  to  Complete  this  Work:  $58,953.45  i.e. 
Contract  Amount 

4.  Estimated  Date  of  Completion:  30  September  1984  (All  Tasks) 


